Current Status: Active PolicyStat ID: 9709752

Origination: 04/2021

Last Approved: 05/2021

Last Revised: 05/2021

Next Review: 05/2024

Owner: Ellen Patrick: Admin Specialist
Intermediate

Area: Inpatient Care

M I c H I GA N M E D I c I N E References: Inpatient Guideline

Applicability: UMHS-Clinical Public
UNIVERSITY OF MICHIGAN
Evaluation and Management of Mechanical Small

Bowel Obstruction in Adults

Authors: Gary Vercruysse MD, FACS (Co-Lead), Rebecca Busch MD (Co-Lead), Derek Dimcheff, MD, PhD
(Co-Lead), Mahmoud Al-Hawary, MD Richard Saad, MD, MS, FACG, F. Jacob Seagull, PhD, David Somand,
MD, Jill Cherry-Bukowiec MD, MS, Lauren Wanacata, MD, Luke Pumiglia BA.

Patient population: Adult patients with suspected or confirmed small bowel obstruction. It does not apply to
medical problems that mimic bowel obstruction (eg, scleroderma, Hirschsprung-type disease, opioid induced
ileus, etc.).

Objectives: Develop a standard for the diagnosis, triage, and management of small bowel obstruction to
improve patient outcomes at Michigan Medicine.

Key points

Clinical Presentation

Patients presenting with abdominal pain, nausea, abdominal distention, vomiting, and/or obstipation/
constipation, should be evaluated for a small bowel obstruction (SBO). Clinical signs and symptoms of SBO
are in Table 1.

Definitions

Small bowel obstruction (SBO): An intrinsic, extrinsic, or endoluminal process which narrows the bowel
lumen and delays the passage of luminal contents.

Complete small bowel obstruction: Obstruction with no passage of luminal contents beyond the point of
obstruction. Clinically recognized when patients exhibit the signs, symptoms, and radiographic findings
consistent with SBO (Table 1). Bowel movements and flatus are absent with complete obstruction.

Partial small bowel obstruction (pSBO): Incomplete obstruction with luminal narrowing but some contents
continue to pass through the intestine. This is distinguished from complete obstruction by the continued
passage of bowel movements and flatus, and a benign abdominal exam.

lleus: Functional motility disorder characterized by adynamic paralytic bowel, leading to many of the same
symptoms of mechanical obstruction, but without a single site of obstruction demonstrable on imaging.
Common causes include recent abdominal surgery, medications such as opiates, and electrolyte disturbances.
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Small bowel dilatation: Abnormally dilated when it reaches a diameter of >3 cm.

Transition zone: Short segment area between dilated proximal bowel and decompressed distal bowel.
Sometimes called a transition point and is radiographic evidence of SBO.

Bowel compromise: Compromised when there is ischemia or injury that has led, or may lead, to necrosis
and/or perforation of the bowel wall. There is a high risk of morbidity and mortality if not treated in an expedient
manner. Signs and symptoms of bowel compromise are shown in Table 2.

Diagnosis

Evaluation for SBO is summarized in Figure 1. The diagnosis of SBO is suspected in patients with abdominal
pain, distention, nausea and vomiting.

Diagnosis is further supported by a history, including a complete discussion of prior intra-abdominal
surgery.

Majority of stable patients presenting with symptoms consistent with SBO require CT imaging of the
abdomen and pelvis with IV but not oral contrast to confirm the diagnosis and determine if urgent surgical
intervention is warranted. Risks of intravenous contrast in patients with kidney disease or history of contrast
allergy must be considered.

Diagnosis of SBO is highly suspected in patients with appropriate history and physical findings, AND with CT
imaging demonstrating a transition zone (Figure 2). Without a transition zone, SBO is unlikely.

Triage (Figure 1)

Patients with signs of bowel compromise (Table 2), including imaging evidence of free air in the abdomen,
pneumatosis, portal venous gas, or clinical evidence of peritoneal signs, and/or signs of sepsis in the context
of suspected SBO, require urgent Acute Care Surgery consultation and consideration of urgent surgery.

Patients with complete SBO, as supported by clinical findings consistent with SBO and a transition zone on
CT imaging (Figure 2), should be admitted to Acute Care Surgery.

Patients with pSBO as defined by a transition zone on imaging, accompanied by only mild abdominal pain,
minimal distention, and the continuing passage of flatus and/or stool can be admitted to a medicine service, as
pSBOs are likely to resolve without surgical intervention.

Patients presenting with partial or complete SBO within 30 days following an intra-abdominal surgery
should be evaluated by and admitted to a surgery service (ideally, the original operative surgical service).

SBO patients with Inflammatory Bowel Disease (IBD) require gastroenterology and surgery consultation to
guide evaluation and treatment. These patients are usually admitted to the gastroenterology service, with the
surgery service providing consultation (unless emergent surgery is required).

SBO patients with advanced malignancy require consultation with surgery, and possibly oncology and/or
palliative care to guide evaluation and treatment. These patients are usually admitted to a general medicine
service, with the surgery service providing consultation (unless emergent surgery is required).

SBO or Partial SBO in patients with a history of Roux-en-Y gastric bypass (RYGB) or Duodenal Switch
(DS) always requires emergent surgical evaluation and treatment. A small bowel obstruction in this patient
population is almost always a surgical emergency that is treated with urgent or emergent operative
intervention.
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Treatment

SBO with bowel compromise
Usually require emergent surgical treatment.
SBO with signs of complete obstruction

Most patients are treated with non-operative management initially (Table 4), as most episodes of SBO resolve
spontaneously.

A Gastrografin challenge may be recommended by surgery (usually after 24 - 48 hours of non-operative
management) to predict if the obstruction will spontaneously resolve.

Surgical management is reserved for those who fail to resolve their obstruction after Gastrografin challenge, or
in those whose exam worsens or, those who develop signs of compromised bowel.

Partial SBO
Most patients are treated with non-operative management (Table 4).

Surgical consultation is warranted for any pSBO patient that does not improve after 24 - 48 hours of non-
operative management.

A Gastrografin challenge may be recommended by surgery (usually after 24 - 48 hours of non-operative
management) to predict if the obstruction will spontaneously resolve.

Surgical management is reserved for those that fail to resolve the obstruction after 3 - 5 days or after a
Gastrografin challenge, those with a worsening exam, or those that develop signs of compromised bowel.

*Strength of Recommendation: | = generally should be performed; Il = may be reasonable to perform; Il =
generally should not be performed.

Level of evidence supporting a diagnostic method or an intervention: A = Systematic review of
randomized controlled trials; B = Randomized controlled trials, C = Systematic review of non-randomized
controlled trials; group observation studies, D = Individual observation descriptive studies, E = Expert opinion.

Table 1. Findings Consistent with SBO Without Bowel

Compromise
Clinical Presentation (may Radiographic Signs
include all, some, or only one of
the following)
» Nausea + Supine AXR*: Asymmetrically Dilated stomach and proximal
* Vomiting small bowel loops
» Constipation/Obstipation * CT Abdomen/Pelvis**: Transition zone with dilated small
* Abdominal distention bowel (diameter >3 cm) proximally, and decompressed small
* Mild to moderate abdominal and large bowel distally

pain
* Non-reducible hernia

* Presence of air-fluid levels is supportive of the diagnosis if bowel gas pattern is suggestive of SBO.
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+ *Always order both abdomen and pelvis CT imaging when evaluating for a SBO.

Figure 1. General Approach to Evaluating SBO
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'Consult surgery. Do NOT attempt to reduce incarcerated abdominal wall hernias

2See text for details. For patients with contrast allergy, use rapid 5 hour corticosteroid IVprep. For patients with

CKD 4-5, AKI, or dialysis patients with significant urine output, discuss the pros and cons of contrast

administration with the radiologist, and consider saline infusion to prevent contrast-induced nephropathy.

3These are suggested triage guidelines. In some cases, triage decisions may require discussion among
admitting services. If appropriate service is unclear, appropriate disposition may require discussion among
attending clinicians to address the patient's needs
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4At UMHS, for IBD see: http://www.med.umich.edu/ibd/docs/IBD PostOp.pdf.

Definitions: UA = urinalysis, AKI = acute kidney injury, IBD = Irritable bowel disease, CKD = chronic kidney
disease

Figure 2. CT Image of Transition Zone

Axial CT of the abdomen demonstrate small bowel dilatation with single abrupt transition zone in the mid
abdomen (arrow) consistent with mechanical SBO secondary to adhesions.

Figure 3. CT Image of Swirl/ Whirl Sign

Axial CT of the abdomen demonstrate swirling of the mesenteric vessels in in the mid abdomen (arrow)
consistent with volvulus.
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Clinical Presentation

Clinical signs and symptoms of
SBO (see Table 1):

Severe abdominal pain

Fever

Hypotension

Tachypnea

Tachycardia

Mental status changes
Peritoneal signs (guarding on
exam, rebound tenderness)
Non-reducible hernia with severe
pain and overlying skin changes
(erythema and/or dark
discoloration)

Decreased urine output
Leukocytosis

Elevated lactate

Table 2. Findings Consistent With Small Bowel Compromise

Concerning Radiographic Signs

Abdominal x-ray or CT abdomen/pelvis*:

Pneumatosis, mesenteric and/or portal venous gas, and
extra-luminal free intraperitoneal air are late signs and
indicate bowel necrosis in the setting of SBO.

Other signs include:

Bowel wall edema or hemorrhage

Altered bowel wall enhancement (decreased, absent, or
delayed hyper-enhancement)

Inter-loop Ascites

Mesenteric edemal/fat stranding, ascites, vascular
engorgement or occlusion

Multiple transition zones: Closed-loop obstruction
demonstrates radial small bowel arrangement with a U- or
C-shaped configuration, converging at the site of
obstruction.

Swirling of mesenteric vessels (AKA, "swirl sign" or "whirl
sign") may indicate volvulus and/or closed loop
obstruction.

» Always order both and abdomen and pelvis CT imaging when evaluating for a SBO

Table 3. Causes of SBO

Extrinsic Causes

Intrinsic Causes (extraluminal

Endoluminal Causes (pathology

pathology) within bowel lumen)
Adhesions (most » Post-surgical anastomosis site » Distal small bowel intestinal
common). stricture syndrome (DIOS) in patients
Abdominal wall, pelvic, » Crohn's stricture(s) with cystic fibrosis
inguinal and femoral * Post-radiation stricture(s) » Foreign body
hernias. * Neoplasm(s) (Primary small » Gallstones (gallstone ileus)
Surrounding masses bowel tumors or mural or bezoar
(ex: peritoneal metastasis from a distant * Neoplasms/polyps
metastasis, primary) * Intussusception
endometriosis) » Small bowel hematoma(s)
Volvulus

Internal hernias

Table 4. Non-Operative Medical Management for SBO

Patient Status Management
Initial presentation/ o |V fluids
assessment: *+ NPO
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» CT evidence of SBO * monitor urine output

 serial abdominal exams

« if patient actively vomiting OR surgical consult team
recommendation: placement of nasogastric (NG) tube (18 French
or larger to continuous suction

* Benign abdominal
exam, passing flatus
(see figure 1)

Improvement: Trial of NGT to dependent drainage
* Resolution of nausea, + If NG output continues to improve (and <300-500 mL/8 hours)
vomiting, and remove and initiate clear liquid diet
abdominal distension  If NG output remains elevated or increases, continue dependent
» Passing flatus drainage (or resume suction if recurrent nausea and vomiting).
* NG suction <300-500
mL/8 hours
No Improvement (w/in 24 — » Consult surgery (If patient is a surgical candidate)
48 hrs): » Consider additional imaging (discuss with surgery)
» Continued nausea, » Consider Gastrografin challenge (discuss with surgery, see text)

vomiting, and
abdominal distension
* Not passing flatus
* NG suction >300-500
mL/8 hours

Worsening: » Urgent surgical consultation for consideration of operative
* Abdominal pain management
* Fever
* Leukocytosis
+ AMS

Clinical Problem and Management Issues
Rationale for Recommendations

The diagnosis and management of small bowel obstruction (SBO) often involves multiple disciplines including
emergency medicine, surgery, radiology, internal medicine, and gastroenterology. Quality of care and patient
outcomes can be compromised if diagnosis and treatment are delayed. Proper and efficient disposition from
the emergency department is essential for appropriate patient management. This guideline was created to
help guide clinicians in the diagnosis of SBO, to help determine proper service triage and to guide
management. The goal is to enhance consistency in patient management, facilitate interdisciplinary
consensus, increase efficiency of care, and improve clinical outcomes. This guideline is not meant to be
comprehensive; it is intended to guide the care of most patients with SBO. This guideline does not apply to
medical problems that mimic bowel obstruction (eg, scleroderma, Hirschsprung-type disease, opioid induced
ileus, etc.).

Background

Small bowel obstruction is a common reason for hospitalization comprising up to 15% of surgical admissions
to United States hospitals, costing the health care system upwards of a billion dollars per year."? SBO causes
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approximately 300,000 to 350,000 hospitalizations annually and approximately 30,000 deaths in the United
States.’? Retrospective studies suggest that approximately 65- 75% of SBO is caused by adhesive disease;
previous colorectal surgery accounts for the majority of these cases. The next two most common causes of
SBO can be attributed to other extra-luminal etiologies such as abdominal wall hernias or malignancy. Less
common cases are intrinsic causes such as luminal narrowing from inflammatory diseases or endoluminal
impaction.

Mechanical obstruction prevents normal transit of luminal contents causing distention of the bowel proximal to
the transition mainly by swallowed air and accumulation of intestinal fluid. As the process progresses, intestinal
function is lost. If distention is severe, the bowel may be compromised by decreased intestinal perfusion
leading to ischemia (could be reversible), necrosis (irreversible) and perforation.

The diagnosis of SBO is made by history, physical exam and imaging studies. While the majority of patients
will have spontaneous resolution of their SBO with non-operative management, there are a substantial number
of patients who will require surgical intervention. Although it can be challenging to predict which patients will
require surgical intervention, new methods such as Gastrografin studies have shown promise in this area. The
diagnosis and management of SBO is largely supported by expert opinion with few randomized control trials
supporting current practice.

Diagnosis

The goal of initial evaluation and diagnosis of patients with acute abdominal pain concerning for SBO is to
distinguish patients that need urgent surgical intervention from those who can be treated non-operatively.
Patients who present with abdominal pain and with peritoneal signs, sepsis, bowel ischemia or compromise
require emergent surgical evaluation for possible operative management. Stable patients, without concern for
bowel compromise, should undergo thorough evaluation to verify the diagnosis of SBO. The underlying
etiology of SBO should be determined since it may affect management.

Clinical Presentation

The clinical presentation of SBO is summarized in Table 1. There are no symptoms that have a high specificity
for the diagnosis of SBO, but patients with SBO often present with distention, abdominal pain, nausea and
emesis. Patients may not have all of these symptoms.

Depending on the anatomical location of the obstruction, episodes of emesis may be non-bilious or bilious and
depending on the time course, can become feculent. Vomiting may be absent especially if the patient's
anatomy has been surgically altered in such a way that cannot produce emesis, such as in gastric bypass
procedures, Nissen fundoplication, and esophageal reconstructive surgeries. Most patients will also describe a
feeling of abdominal distention or "bloating," and report decreased, or lack of, passage of flatus and stool.
Stool passage may be present early in complete SBO or be evidence of partial SBO.

Past Medical and Surgical History

Recommendation:
+ Assess risk factors for SBO including prior abdominal surgeries, hernias, cancers, inflammatory
bowel disease, radiation exposure, prior intra-abdominal infections, and prior traumas.

Attention to past medical and surgical history is essential to recognizing patients with SBO, as adhesions from
prior surgery account for 70% of patients presenting with SBO.2 The incidence of SBO after abdominal surgery
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is 9%.4 The next most common cause includes hernias which account for 10-15% of SBO. History of bariatric
surgery, the most common of which is the Roux-en-Y gastric bypass, requires special attention because of its
high association with internal hernias. Given the epidemic of obesity in the United States, these procedures
have become more common. Defects in the mesentery that are intentionally created during these procedures
may promote formation of internal hernias leading to bowel obstruction. Internal herniation is believed to
develop in 2.5% of gastric bypass surgeries and can occur years after surgery.>8 Malignancy and
inflammatory bowel disease are other less frequent causes of SBO but should be considered because they are
managed differently than adhesive SBO." Some etiologies are associated with prior infections, inflammatory
processes, prior radiation, or non-operative treatment of intra-abdominal neoplasms. Rarely, non-operative
trauma can cause adhesions. Although uncommon, patients without history of any of these conditions can be
found to have congenital adhesions or internal hernias that can cause obstructions.

Medical comorbidities such as heart failure, coronary artery disease, renal failure, COPD and malignancy
should be assessed as they may impact surgical candidacy and impact surgical planning. This is particularly
true for active medical issues such as acute heart failure, acute coronary syndrome or pulmonary embolism.

Physical Exam

Recommendations:
» Perform a complete physical exam, paying particular attention to presence of abdominal scars and
hernias.
» Assess for physical manifestations of bowel compromise (Table 2) when SBO is suspected.
» Assess the overlying skin if a hernia is identified:

» Tense, painful hernias with overlying skin changes should only be reduced by a surgical team.

Physical exam findings of small bowel obstruction often include, manifestations of hypovolemia (ie, orthostasis,
decreased skin turgor, dry mucous membranes), abdominal distension, tenderness on palpation, tympany on
percussion, high pitched tinkling bowel sounds, and peritoneal signs (such as guarding and rebound
tenderness) (Table 1). Gastric decompression with an NG tube often reveals a large volume of gastric
contents, which is often bilious.

Assessing for bowel compromise is of upmost importance as a delay in diagnoses can lead to ischemia,
perforation, sepsis or septic shock and death. Vital signs are nonspecific but help determine clinical stability.
Sinus tachycardia can be found in patients with dehydration, severe anxiety, or pain, or sometimes severe
gastric distention. Hypotension can also indicate dehydration, but may also be concerning for sepsis and
septic shock, and indicate hemodynamic instability. Abdominal pain accompanied by hypotension, tachycardia,
tachypnea, confusion and fever should prompt urgent intervention for septic shock and determination of the
source of abdominal pain.

Development of peritonitis is often identified by severe acute abdominal pain, worsened by movement of the
peritoneum, rebound tenderness to palpation of the abdomen, a rigid abdomen and abdominal guarding. The
presence of fever, tachycardia, tachypnea, confusion and hypotension all support the development of sepsis in
the context of peritoneal signs and may indicate bowel ischemia. If there is concern for peritonitis, emergent
surgical evaluation is required. These patients often proceed directly to the OR for exploration.

Hernias should be searched for and evaluated. Tense, painful abdominal wall hernias and hernias with
overlying skin changes in the setting of SBO are signs of bowel compromise and should only be reduced by
the surgical team, particularly if bowel is identified within the hernia. These patients often go directly to the
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operating room for assessment of bowel health and repair of the hernia. In cases where the surgical team
reduces the hernia at bedside, patients require monitoring for delayed bowel ischemia and potential
perforation, which is optimally provided by the surgical service.

Laboratory Testing

Recommendations:
* Obtain a BMP with magnesium and phosphate, CBC with differential, and lactate.

» Normal WBC count and/or lactate do not exclude the diagnosis of SBO and/or bowel compromise.

* Obtain a type and screen, PT/PTT, and urine pregnancy test (if appropriate) for operative
planning.

There are no laboratory tests that are sensitive or specific for the diagnosis of SBO, or that predict ischemic
bowel. Recommended tests in patients with abdominal pain, nausea and vomiting include: basic metabolic
panel with magnesium and phosphate, a complete blood count with differential, and if bowel ischemia is
suspected, a lactic acid level. A basic metabolic panel can identify electrolyte imbalances and renal
dysfunction caused by hypovolemia. Patients with SBO may have hypokalemia, contraction alkalosis or
metabolic acidosis. A CBC with differential can assess leukocytosis. Leukocytosis with a left shift is a non-
specific indicator of inflammation and/or infection—it does not correlate with disease severity.” An elevated
lactic acid level can be seen with bowel ischemia, but notably, a normal lactate level does not rule out
ischemia. An elevated lactic acid level can also be non-specific indicator of inadequate perfusion of any
number of organs.

Radiographic Diagnosis of SBO

Recommendations:
 First line imaging in patients with abdominal pain is an acute abdominal x-ray series (AAS).

+ Signs of bowel ischemia such as pneumatosis, portal venous gas, or pneumoperitoneum should
prompt urgent surgical evaluation.

+ Air-fluid levels are not specific to SBO and may be seen in other conditions.

» Paucity of bowel gas does not exclude SBO (fluid filled dilated bowel loops)

» Stable patients should also undergo CT abdomen AND pelvis with IV contrast.
» Patients with allergies to IV contrast can undergo rapid |V steroid prep.
» Consider the risk of contrast-induced nephropathy in patients with chronic kidney disease (CKD):

» CKD stage 3 and below: risk of contrast-induced nephropathy (CIN) is low.

» CKD stages 4-5: patients who are on dialysis but still make significant volumes of urine, and those
with acute kidney injury: discuss risks and benefits of IV contrast with the radiologist or
nephrologist, and consider IV saline prophylaxis if contrast is to be given.

» Do not use oral contrast in patients with suspected SBO.
» A transition zone is required for the diagnosis of SBO

Radiographic evaluation can help confirm the diagnosis and detect imaging features that can direct
management in patients with suspected SBO based on history and physical exam, who are clinically stable to
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undergo further testing. Two radiographic tests are generally obtained, an acute abdominal x-ray series
followed by CT imaging of the abdomen AND pelvis with IV contrast. MRI and small bowel follow through
exams are not indicated in the acute setting because they are time consuming and will cause a delay in
diagnosis.

Abdominal Radiographs

An acute abdominal x-ray series is useful as the first imaging study in patients with suspected SBO. This study
includes an upright CXR, a supine abdomen/pelvis x-ray and an upright abdomen/pelvis x-ray. If patients
cannot sit or stand upright, a decubitus abdominal x-ray can be substituted for the upright view to evaluate for
free peritoneal air.

Abdominal radiographs are best to evaluate for gas-filled, dilated bowels. The bowel gas pattern suggestive of
SBO is asymmetrically dilated proximal small bowel with decompressed distal small bowel/colon. Small bowel
dilatation is defined as luminal distention of >3 cm. Pneumatosis of the bowel wall, mesenteric and/or portal
venous gas, and extra-luminal free air are late signs of bowel wall compromise and usually indicate bowel wall
necrosis in the setting of SBO.

The reported accuracy of radiography for the diagnosis of SBO is between 67% and 83%." lleus and pseudo-
obstruction can have similar radiographic findings of diffuse bowel distension or dilatation.

Dilated, fluid-filled bowel loops can be missed on routine acute abdominal series. In the setting of SBO, routine
abdominal x-rays may demonstrate a gasless abdomen or paucity of bowel gas, which are non-specific
findings and can also be seen with a lack of ingested gas, excessive vomiting or presence of gastric
suctioning.

Although air-fluid levels on abdominal x-rays can be seen with SBO, this finding is not specific and can be
seen in asymptomatic patients as well as those with ileus or pseudo-obstruction. Air fluid levels should not be
used alone to make a diagnosis of SBO but should instead be correlated with symptoms at the time the x-rays
were taken.

While abdominal radiographs can increase clinical suspicion for SBO, they are limited in assessing relevant
diagnostic information, including site of transition, cause of transition, and signs of ischemia, which are more
clearly assessed with CT imaging.

CT Imaging

Always obtain CT imaging of the abdomen and pelvis when evaluating for SBO. Use of intravenous iodinated

contrast delineates intra-abdominal organs to assess the bowel wall enhancement pattern. The sensitivity and
specificity of CT in diagnosing obstruction is 94% and 96%, respectively, with an accuracy of 95%, all of which
are superior to radiographs.®

IV contrast is essential in the assessment of bowel necrosis, enhancement of mesenteric vessels, and
exclusion of vascular thrombosis. In stable patients with history of allergic-like reaction to iodine contrast, a
rapid 1V steroid prep (5 hours) should be administered.® There is a standard IV steroid prep order set at
Michigan Medicine that includes 2 doses of IV hydrocortisone (200 mg), timed 5 and 1 hour(s) prior to contrast
administration, and 1 dose of diphenhydramine (50 mg), timed 1 hour prior to contrast administration. In cases
of kidney disease, the decision to administer IV contrast should be individualized to every patient. No level of
kidney disease is an absolute contraindication to the administration of IV contrast. In CKD patients stage 3 and
below, risk of contrast-induced nephropathy (CIN) is low. In CKD patients stages 1 — 3, risk of contrast-induced
acute kidney injury is negligible. In CKD patients stages 4 - 5 not receiving dialysis, patients who are on
dialysis but still make significant volumes of urine, and patients with acute kidney injury, the risk of CI-AKIl is
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estimated to be between 0 and 17%. In these patients, we recommend a.) a discussion of risks and benefits of
IV contrast with the radiologist or nephrologist, and b.) consideration of IV saline prophylaxis if contrast is to be
given and the patient does not have risk for congestive heart failure. In cases where the risks of contrast
outweigh the benefits, an unenhanced CT of the abdomen and pelvis may still be helpful.'®

Oral contrast administration is NOT recommended since oral contrast does not commonly aid in the diagnosis
and may put the patient at risk of aspiration.

The CT finding of a transition zone is required for diagnosis of SBO (partial or complete). A transition zone is
defined as an area where the bowel transitions proximally to distally over a relatively short segment from
distended (gas- or fluid- filled) to a decompressed bowel. This radiographic transition represents the area of
obstruction. Small bowel dilatation is defined as distention of >3 cm.

At times, a transition zone identified on CT imaging may not actually represent complete SBO. Symptoms
should be correlated with CT findings before making the diagnosis of small bowel obstruction. Although oral
contrast should not be used in the setting of suspected SBO, if oral contrast was given, evidence of it beyond
the suspected transition point is indicative of a partial obstruction.

Small bowel feces sign can sometimes be seen in SBO, which occurs when intraluminal contents give the
appearance of stool in the small bowel lumen just proximal to a transition zone. It is thought to be caused by
undigested food, bacterial overgrowth and partial dehydration of enteric contents due to stagnant flow of
intraluminal material.

A swirl sign/whirl sign on CT imaging, demonstrating a mass of soft-tissue and/or twisting of the mesenteric
vessels around a central point suggests there may be a volvulus component to the obstruction. This most
commonly occurs, in patients with a history of gastric bypass surgery (ie, Roux-en-Y) who are at higher risk of
developing internal hernias. Small bowel volvulus and closed loop obstructions also occur with adhesions.
Emergent surgical consultation is required even in stable patients when this finding is present. SBOs with a
volvulus component seldom resolve without surgery and with rare exception require urgent operative
intervention to prevent bowel compromise.

Findings concerning for bowel wall compromise include bowel wall edema or hemorrhage, altered bowel wall
enhancement, inter-loop ascites, mesenteric edemalfat stranding, vascular engorgement, and/or vessel
occlusion. As in abdominal radiographs, pneumatosis of the bowel wall, mesenteric and/or portal venous gas,
and extra-luminal free air are late signs of bowel wall compromise and indicate bowel wall necrosis in the
setting of SBO.

Sensitivity and specificity of CT for detecting ischemic bowel is estimated at 83% and 92%, respectively,
however standardized criteria for diagnosing ischemia is lacking.! Patients with little mesenteric fat pose
diagnostic challenges because it is difficult to identify transition zones which can be obscured by crowded
vessels. Additionally, lack of mesenteric adipose tissue reduces the sensitivity for other concerning findings
such as mesenteric edema and inter-loop fluid. CT imaging has limited accuracy in predicting those that will
ultimately benefit from operative management vs. those that will not; however, certain imaging findings indicate
a high likelihood of needing surgical intervention (eg, volvulus, SBO in setting of Roux-en-Y gastric
bypass).®!"! There is no role for ultrasound, fluoroscopy, or magnetic resonance imaging (MRI) in diagnosis of
an acute small bowel obstruction in adult patients.

Special Diagnostic Situations

Recurrent small bowel obstruction. There is a small subset of patients who suffer from recurrent
uncomplicated adhesive SBO that resolves without surgical intervention and may not require CT imaging for
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diagnosis. These patients are usually very well known to the surgical service, have received numerous CT
scans consistent with findings of simple adhesive bowel obstructions, and do not exhibit any signs concerning
for bowel compromise (Table 2). These patients should be discussed with the surgical service to decide if CT
imaging is needed.

Inflammatory bowel disease (IBD). Consultation with gastroenterology should determine need for urgent CT
enterography or MR enterography imaging.

Classification
The diagnostic process above will allow the patient to be categorized into one of the following 3 groups:

 Partial small bowel obstruction (pSBO): These patients have incomplete obstruction with luminal
narrowing, but some contents continue to pass through the intestine. Clinically, this is recognized when
patients exhibit the signs, symptoms, and radiographic findings consistent with SBO (Table 1), but exhibit
a benign abdominal exam, and continue to pass bowel movements and flatus.

« Complete small bowel obstruction: These patients have obstruction with no passage of luminal contents
beyond the point of obstruction. Clinically, this is recognized when patients exhibit the signs, symptoms,
and radiographic findings consistent with SBO (Table 1), and are not passing bowel movements or flatus.

» Complete small bowel obstruction with bowel compromise: The bowel is considered compromised when
there is ischemia or injury that has led, or may lead, to necrosis and/or perforation of the bowel wall.
There is a high risk of morbidity and mortality if compromised bowel is not treated in an expedient
manner. Signs, symptoms, and imaging findings of bowel compromise are shown in shown in Table 2.

With these classifications, initial triage and treatment can be established, as discussed below.

Etiology

Once a diagnosis of mechanical SBO is made, the evaluation should then focus on assessing the etiology of
the obstruction and whether signs of bowel ischemia or bowel compromise are present. Causes of SBO can
be categorized into extrinsic, intrinsic and endoluminal causes (Table 3).

Extrinsic causes: The most common extrinsic cause for SBO, and also the most common cause for all SBO, is
adhesive disease, accounting for 70% of all cases.? Other extrinsic causes include surrounding masses,
enlarged organs, inflammatory processes external to the small bowel such as an intra-abdominal abscess, and
abdominal wall or internal hernias. A closed-loop obstruction is suspected when the dilated small bowel
demonstrates radial arrangement with a U- or C-shaped configuration, converging at the site of obstruction
effectively preventing inflow and outflow of enteric contents and impeding the arterial and venous blood supply.
This can occur when bowel herniates through a hernia defect, when small bowel twists around adhesions or
mases, and in cases of congenital malrotation where improper fixing of the bowel allows twisting of the bowel
around a narrow mesenteric vascular pedicle. Swirling of mesenteric vessels ("swirl sign" or "whirl sign") noted
on CT imaging indicates there is a volvulus component to the obstruction or may indicate an internal hernia in
patients with a history of Roux-en-Y gastric bypass surgery. The presence of swirling requires emergent
surgical consultation, as true closed-loop obst